I. Introduction
Professional courses are stressful to the student community because of the new curriculum that is entirely different from the high school curricula and other educational courses. It is more pronounced among the first year students in professional institutions because of the competition and expectations from the administrators of the institutions, academic staff and the parents. Apart from all these stressors in professional courses, the examination stress stands at the top. It is a feeling of an anticipation, apprehension and anxiety created by the thought, approaching date and doubtful fear of the performance in examination.
The students in the dental course are no way different from the students of other professional courses like medical, engineering, agriculture etc. Though moderate amount of stress is essential for maintaining and progressing in their day-to-day performance and for facing the examinations with confident, multiplied and cumulative stress can be harmful to body and the mind.
After all, what is stress? The term "stress" was first introduced by Hans Selye in 1936 and in his words, stress is "the non-specific response of the body to any demand for change" [1] . Stress is known to be associated with autonomic related neurobehavioral and cardiovascular changes [2] .An attempt had been made in this study to probe the consequences of exposure to examination stress on the first year BDS students.
In response to a threat of any kind, our body is armored with the protective mechanism through neural and hormonal systems. Neural part is operated through autonomic nervous system (ANS) and the hormonal part functions through pituitary and adrenal axis. These two functionsare coordinated as Hypothalamic Pituitary Adrenal (HPA) axis. ANS provides quick and short response in the form of "fight-or-flight" nature that makes the body to withstand the stress whereas HPA axis provides slower and prolonged response with sufficient resources that areneeded to withstand the stress [3] . Thus, the objective of this study was to evaluate the impact of examination stress with sleep deprivation on psycho-physiological parameters in the 1 st year BDS students and to compare the impact of gender difference in this respect.
II. Materials And Methods
Normal young and healthy male and female students (20 each) with the anthropometrically matched variables were chosen for this study from Sathyabama Dental College and Hospital, Jeppiaar Nagar, Rajiv Gandhi Road, Chennai. The Intuitional human ethical committee has given ethical clearance for the present study as it does not involve invasive procedures. After explaining the experimental procedure and making the subjects fully aware of their role in the project, informed consent was obtained from them. Students with known cardiovascular problems, sleep disorder problem, neurological problems or those who were under medication for some reason or other were excluded from the study. The students were assessed under three different conditions: 1. Pre-examination period (preparatory period) 2. Examination period (after the commencement of exam schedule) 3. Post examination period (within 3 days after the completion of all examinations). The subjects were assessed for 1. the level of perceived stress 2. psycho -physiological changes in the form of a. short term memory b. long term memory 3. functional status of ANS
Assessment of Perceived stress
Perceived stress was assessed by using Perceived Stress Scale 10 (PSS-10). It is a 10-item questionnaire as shown in Appendix A [4] . Higher scores correspond to greater global stress.The questions in this scale were pertaining to the feelings and thoughts of the participants in the last one month. In each case, he/she was asked to indicate by circling how often he/she felt or thought a certain way. Scoring was done as 0 = Never. 1 = Almost Never. 2 = Sometimes. 3 = Fairly Often. 4 = Very Often.
Psycho-physiologicalchanges 2.2.1. Short term memory task
Short-term memory (STM) was assessed by displaying random pairs of letters on the screen using Power Point for three seconds and participants were then given ten seconds to recall from each trial. The slides were automatically timed for accurate measurement of elapsed time. There were six random trials in total, and each trial was increased in difficulty.The first trial consisted of two letters, the second with four letters, third with six letters, fourth with seven letters, fifth with eight letters, and the last trial had nine letters.These letters were randomly selected to avoid chunking and the possibility of creating words. Since this study tested the participants during two occasions with three weeks in between, the same letters were presented in both the sessions (Appendix B) [5] .
Appendix A-PSS 10 1. In the last month, how often have you been upset because of something that happened 
Q T Participants were exposed to these letters for three seconds, followed by ten seconds for free recall.
Long-Term Memory Task
The following instructions were given before they started the Long-Term Memory (LTM) Assessment: "Fifteen words will be presented for 30 seconds. Once this is completed, you will be asked to complete a letter assessment. In the end, you will be asked to recall as many words as you can remember from this list"
To testLTM, participants were exposed to fifteen words for thirty seconds during the beginning of the experiment (Appendix C). The word lists for each session were selected from the RAVLT Word List A and B Subsection [6] . Here, it was operationally defined to test LTM as a process which required a delay period after an hour.After all these tasks that took about an hour, participants were asked to write down as many words as they could remember. Since the study tested participants on two different occasions, different words were displayed during each testing sessions with identical procedures and the word lists were counterbalanced. The new words were also taken from the RAVLT World List section. (Appendix D for Long-Term Memory Test). The word groups were validated for difficulty and consistency from one testing session to another. These lists were counterbalanced from baseline to the examination period in order to avoid any carry-on effects.
Appendix-C and D: Long term memory assessment. RAVLT Word List A RAVLT Word List B
Autonomic function tests
The functional status of autonomic nervous system (ANS) was evaluated by simple bed side tests postulated by Ewing and Clarkes and adapted by PremaSembulingam et al [7] .These tests are mainly based on the cardiovascular reflexes. The variables chosen were systolic blood pressure (SBP) and diastolic blood pressure (DBP) that reflect the functional status of sympathetic nervous system (SNS) and heart rate (HR) and heart rate variability (HRV) in the form of 30:15 ratio that reflect the functional status of parasympathetic nervous system (PNS) SBP, DBP and HR were recorded by using fully automated BP apparatus (OMRON) in the supine position. For HRV, Electrocardiogram (ECG) was recorded continuously in Lead II by using three channel Student Physiograph in lying posture (10 waves), while getting up and after standing (60 waves). HRV was calculated as 30:15 ratio, ie., as the longest R-R interval at around 30 th beat divided by the shortest R-R interval at around 15 th beat after standing.These recordings were done after short term and long term memory tasks.
III. Statistical Analysis
Data were entered in Excel spread sheet and were analyzed using Students" "t"test.
IV. Results

Effect of examination stress on psycho-physiological variables
PSS: In males, PSS was very high in pre-examination period (22.10 ± 0.47). It declined slightly during examination period (20.15 ± 15, non-significant). But in post-examination period, it declined significantly (10.90 ± 0.69, p < 0.0001) compared to that of pre-examination period (Table 1) .In females also, PSS wasvery high in pre-examination period (26.15 ± 0.51) and it was reduced to 21.40 ± 0.49 in examination period (nonsignificant). It decreased furtherin post-examination period (12.25 ± 0.61) and this decrease was statistically significant compared to that of pre-examination period(p < 0.0001) ( Table 2) .However, between males and females, there was no significant difference in response to the perceived stress in all the three phases. (Table 3) .
STM and LTM: Both males and females did not showsignificant differencein STM and LTM in all the three periods. Between the genders also, there was no significant difference in STM and LTM in all the three phases ( Table 1, Table 2 and Table 3 
Effect of examination stress on autonomic functions
Systolic blood pressure:In males, SBP did not show any significant change either during examination period or post-examination period compared to that of pre-examination period (Table 1 ). In females, SBP was higherin examination period (129.20 ± 1.81) and lowerin post-examination period (112.60 ± 2.12) than that of pre-examination period (117.00 ± 2.08) and the level of increase during examination period was significantly more (p <0.015) than the levelof decrease during post-examination period (Table 1 and 2) . Between the genders, males and females did not show any significant difference between pre-examination and examination periods. But in post examination period, the reduction in SBP was significantly more in females than in males (p < 0.002) ( Table 3) . Diastolic blood pressure: In males, DBP increased (80.20 ± 0.75)during examination period and decreased after examination period (72.90 ± 0.84)compared to that of preparatory period (77.50 ± 1.09). The level of decrease was more (4.60 ± 1.49)than the level of increase (-2.70 ± 0.69) with statistical significance (p < 0.008) ( Table 1 ). In females also DBP increased (83.40 ± 0.85) during examination period and decreased after examination period (82.40 ± 0.79)compared to that of preparatory period (70.50 ± 0.81) and the level of decrease was more (11.70 ± 0.09) with statistical significance (p < 0.028) than the level of increase (-1.00 ± 0.41) ( Table 2) . Between the genders, males showed slightly lower value during preparatory and examination period and higher valueafter examination period than the females: however, they were not statistically significant (Table 3) Heart rate: In males, HR did not show any significant change during examination period (84.4 ± 0.84) and was reduced(74.35 ± 0.70) significantly (p < 0.0007)after examination period,compared to that of preparatory period (84.20 ± 1.16)( Table 1 ). In females also HR did not show any statistically significant change between preparatory period (80.25 ± 1.30) and examination period (81.90 ± 0.91) but reduced significantly (73.90 ± 0.66) (p < 0.0001) after examinations compared to that of preparatory period (Table2). Between the genders, HR was slightly more in males than in females in all the three phases but the difference was not significant (Table 3) .
Heart rate variation: In males, 30:15 ratio decreased non-significantly (1.38 ± 0.02) during examination period and increased significantly after examination period (1.63 ± 0.16) (p < 0.0001) compared to that of preparatory period (1.53 ± 0.20) (Table 1 ).In females also 30:15 ratio decreased (1.04 ± 0.02) during examination period and increased (1.29 ± 0.02) after examination period compared to that of preparatory period (1. 24 ± 0.02). But the decrease during examination was more and statistically significant (p <0.008) than the Tabl2 2) . Between the genders, females showed significantly lesser values (p < 0.000) in all the three phases compared to that of males (Table 3) . Table 2 .Effect of Examination Stress on autonomic functions in male and females Values are expressed as mean ± SEM. SBP -Systolic blood pressure DBP -Diastolic blood pressure HR -Heart rate HRV -Heart rate variability. The significance level was fixed at p < 0.05 Table 4 . Gender difference in the effect of examination stress on Autonomic functions
V. Discussion
It is a known fact that examination is a stressful event and its impact depends on the individual"scapacity inperceivingand reacting toit. Generally we find two categories of students as far as perception of stress is concerned: one category is a group of students who take examinations as a challenge or/and fun with less impact of stress and the other category is the group of students who takeexaminationsas a burden or/and a pressure with more impact of stress. In both the categories, the triggering pointsare the same, ie., necessity of remembering and recalling a large volume of information for facing the examinations,anticipation and uncertainty of the examination results andanguish and anxiety of parental care. The main difference is the fact that first category knows how to manage it with proper approach and methodology and the second category does not know or does not attempt to know how to manage the situation.
Previous reports claim that students in the medical courses -be it MBBS or BDS -are more stressed due to the exposure to a professional coursefor the first time with lot of expectations from the self, parents and the teachers,large volume anddifferent pattern of studies and the novel method of examinations. This is felt more in the initial stages and during the 1 st term credit examinations which may affect the students psychologically and physiologically. Thatmade us to venture into the study of the effect of examination stress on the students. Our results show that stress level was high in both males and females during preparatory period and examination period but declined after the examination period as revealed by PSS. And there was no gender difference in this type of response. The main cause for increased stress level is attributed to the release of cortisol (stress marker) through the increasedactivity of hypothalamo-pituitary adrenal axis (HPA) [8, 9] . This is supported by the reports of Rachit M Joshi et al who observed increased cortisol level in male students of 1 st year medical course during the pre-examination period compared to that of post-examination period [10] .McEwen and Sapolsky also showed that examinationsinducedmild to moderate stress and there was an increase incortisol secretion: they also suggested that prolonged and intensestress might increase the secretion of catecholamine also along with cortisol which would multiply the stress responses several folds [11] .
As far as memory is concerned, our results show that the STM as well as LTM were not affected by the examination stress. Memory is a higher intellectual function involving hippocampus, Papez circuit and cerebral cortex (frontal lobe and parietal lobes). STM develops due to the formation of new neuronal circuits and facilitation of synaptic transmission whereas LTM is due to the consolidation and encoding of memory by constant reinforcement [12] . These types of memorieswould have been developed already in the students due to listening in the classes and repeated reading of the subjects. So, the examination stress might nothave an impact on the already existing memory in our study subjects.
The autonomic functional changes in the present study are quite interesting. SBP was slightly highin males in all the three phases (pre exam, during exam and post exam). But in females it was elevated during exam period (not significant) and declined significantly in post exam period. It shows that cardiovascular reactivity to stress is more in females than in males and it is attributed to the underlying SNS activity.The DBP showed significant increase in exam period and decreased significantly in post exam period compared to preexam periodin both the genders. According to Martin B, stress acts directly or indirectly upon brain stem [14, 15] .
The present study found the peak of heart rate at the pre examination period followed by its decline in exam period and post exam period. This is in accordance with the previous studies by Elwess et al 2005 which showed a similar trend in heart rate during examination stress. Heart rate is proved to be a good indicator of stress faced by students in classroom and laboratory activities, such as oral reports, exams, and laboratory exercises [14] . This increase in HR and blood pressure is an important sympatho-adrenalresponse to physiological stressful experience faced by students during their examination period [11, 15] .
The 30:15 ratio in the present study depicts a different picture. The elevated 30:15 ratio in males in all the three periods indicates the higher sympathetic activity. According to Convertio, male-female difference in sympathetic discharge may be the reason for this: in males lower limbs get more sympathetic discharge and in females, upper limbs get more sympathetic discharge and so the 30:15 ratio may be more in males [16] . But Jones et al are of the opinion that the male-female difference in the body-fat distribution may be the reason for the difference in the sympathetic activity between the genders: in male type of fat distribution, sympathetic activity was more than the female type of fat distribution [17] .
Thus, on the whole the autonomic functions are exaggerated by the examination stress and the students and teachers should bemade aware of the negative consequences of stressfaced during their examination and an efficient relaxation program as well as counselling services can be given to suchstressed students to enhance their academicperformance.
VI. Conclusion
Thus we conclude that examination is really a stressful experience for the students and both male and female students are equally affected. Our study will throw light on examination related stress of the students" population prone to go for unhealthy coping strategies. So that it can create opportunities for staffs as well as parameters their wards and find their problems in time and adapt preventive coping strategies to manage stress and increase their academic performance and improve their health and wellbeing. Also the education system needs to be reformed withbetter evaluation techniquesin examinations that may cause only a minimum distress in students. Admittedly, the number of study subjects is less and that may be the reason for non-significant values in some areas. These may be rectified by further study in the same line with more number of subjects.
